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Abitract Surface tensions of solutions of sodium dodecyl sulphate (S D.S ), cetyl tnmethyl ammonium bromide (C T A.B.),
potassium pyrosulphate, S.D S. and C.T.A.B. in presence of pyrosulphate ion in water and water + acetone __0 016. 0.033, 0.072
and 0 117) mixtures have been measured by means of the ring detachment method at 298 15, 303 15, 308.15 and 313.15 K. The data were 
analyzed using the (iibbs equation and various thermodynamic functions have been evaluated The results reveal the nature of solute 
adsorption at the interface in these solutions.
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1. I n t r o d u c t io n
Solutes su ch  as  io n ic  sa lts  [1 ] u su a lly  in c re a se  th e  su rface  
tension o f  a q u e o u s  so lu tio n  a b o v e  th e  v a lu e  o f  p u re  w a te r  
and in su ch  so lu tio n , th e  su rfa c e  lay e rs  a re  p o o re r  in th a t 
solute. A n aly sis  o f  e x p e rim e n ta l d a ta  u s in g  th e  G ib b s  e q u a tio n  
results in a  n e g a tiv e  su rfa c e  e x c e ss  c o n c e n tra tio n  o f  th e  
solute at th e  in te rfa c e  {i.e. n e g a tiv e  a d so rp tio n ) . O n  th e  o th e r 
hand, su rface  a c tiv e  a g e n ts  su ch  as  fa tty  a c id s  [2 ], c o n ta in in g  
both a p o la r  h y d ro p h ilic  (e .g ., - C O O H )  an d  a  n o n -p o la r  
hyd ro p h o b ic  g ro u p  (e .g ., h y d ro c a rb o n  re s id u e )  lo w e r th e  
surface te n s io n  o f  w a te r  a n d  th is  c o rre sp o n d s  to  a  p o sitiv e  
ad so rp tion  o f  th e  so lu te  a t  th e  in te rfa c e . In  c o n tin u a tio n  o f  
our s tu d ie s  o n  su r fa c e  te n s io n  o f  so lu tio n s  o f  v a rio u s  
e lec tro ly tes [ 3 - 5 ]  in  a q u e o u s  a n d  m ix e d  so lv e n t sy s tem s , 
the p re sen t w o rk  a im s  a t d e te rm in in g  th e  su rfa c e  te n s io n  
of S.D.S. a n d  C .T .A .B . in  p re s e n c e  o f  p y ro s u lp h a te  ion  in  
w ater and  w a te r  +  a c e to n e  m ix tu re s  to  s tu d y  th e  su rfa c e  
properties.
2. Experimental
Sodium  d o d e c y l su lp h a te , c e ty l tr im e th y l a m m o n iu m  b ro m id e  
and p o ta ss iu m  p )  ro s u lp h a te  (E  M e rc k , G e rm a n y ) o f  A R  
grade w ere  u se d  a s  su ch . A c e to n e  (B D H , A n a la R , c o n ta in in g  
0  1%  o rg a n ic  im p u ritie s  a n d  w a te r  c o n te n t o f  1% ) w as
p u rif ie d  [6 ] u n d e r re f lu x  w ith  su c c e s s iv e  q u a n titie s  o f  
p o ta s s iu m  p e rm a n g a n a te  u n til th e  v io le t c o lo u r  p e rs is te d . It 
w as th e n  d r ie d  w ith  an h y d ro u s  p o ta ss iu m  c a rb o n a te  f ilte re d  
fro m  th e  d e s ic c a n t frac tio n a ted . T h e  w a te r  c o n te n t re d u c e d  
b y  s to rag e  o v e r  a  ty p e  4 A  m o le c u la r  siev e . C o n d u c tiv ity  
w a te r  (sp . co n d . - lO " ^  c m ^ ')  w as u sed  fo r p re p a r in g  th e  
w a te r  a c e to n e  m ix tu re s  o f  re q u ire d  co m p o s itio n . T h e  
ac e to n e  c o n te n t in th e  m ix e d  so lv en ts  w as a c c u ra te  to  w ith in  
± 0 .0 1 % . T h e  so lu tio n s  w ere  p re p a re d  o n  a  m o la l b a s is  by  
d is so lv in g  k n o w n  w e ig h ts  o f  th e  e le c tro ly te s  in  a p p ro p r ia te  
w e ig h ts  o f  th e  re le v a n t so lv en t. T h e  e le c tro ly te  c o n te n t in  th e  
.so lu tio n s  v a rie d  o v e r  a  ran g e  o f  1 1 0 ^  to  5 x 10“^ m  fo r
S .D .S . an d  C .T .A .B ., an d  1 x to  5 x 10"^ m  fo r 
p o ta s s iu m  p y ro su lp h a te . T h e  su rfa c e  te n s io n  o f  su rfa c ta n ts  
w a s  fu r th e r m e a su re d  in  p re se n c e  o f  a  f ix e d  c o n c e n tra tio n  
o f  p o ta s s iu m  p y ro su lp h a te  (0 .01  m ). S u rfa c e  te n s io n  w as 
m ea su re d  b y  th e  r in g  d e ta c h m e n t m e th o d  u s in g  a  d u  N o u y  
te n s io m e te r  (W in . S -5 3 , W in so n  C o . C a lc u tta )  e n c lo s e d  in 
an  a ir  th e rm o sta t, c irc u la tin g  w a te r  fro m  a  th e rm o sta tic a lly  
re g u la te d  b a th  a ro u n d  th e  sam p le  h o ld e r  w ith  d o u b le  w all 
to  m a in ta in  th e  te m p e ra tu re  o f  th e  so lu tio n , c o n s ta n t w ith  a 
p re c is io n  o f  ± 0 .0 5  K. B e fo re  ea c h  m e a su re m e n t, th e  p la tin u m  
r in g  w as  c le a n e d  b y  flam in g  an d  th e  su rfa c e  o f  th e  liq u id  w as 
b lo w n  o ff  b y  a  c a p illa ry . T h e  p la n a r ity  o f  th e  r in g  w as
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ch eck ed  by  v iew in g  its m irro r  im ag e  in  th e  su rface  o f  the  
liq u id s . T h e  c a lib ra tio n  o f  te n s io m e te r  w as m ad e  by  u s in g  
the  su rface  ten s io n  v a lu es o f  p u re  w a te r a t th e  ex p e rim e n ta l 
te m p e ra tu re s  as  a v a ila b le  in th e  lite ra tu re  [7]. A t leas t five  
o b se rv a tio n s  w ere  m ad e  fo r each  so lu tio n  an d  the  a v e rag e  
w as tak en  as th e  fina l su rface  ten s io n  v a lu e  o f  th e  co n c e rn e d  
so lu tio n .
C o n d u c ta n c e  m e a su re m e n ts  w e re  c a rr ie d  o u t on  a  d ig ita l 
co n d u c tiv ity  m e te r  (S y s tro n ic s , ty p e  3 0 4 ) w ith  a  sen s itiv ity  
o f  0 . 1 %  an d  a d ip p in g  ty p e  c o n d u c tiv ity  ce ll w ith  p la tin iz e d  
e le c tro d e s  (ce ll co n s ta n t 1 S cm  ') .
3 . R e s u lts  a n d  d is c u s s io n
T h e  v a lu es o f  su rfa c e  te n s io n  (y )  w e re  m e a su re d  fo r th e  
so lu tio n s  o f  S .D .S ., C .T .A .B ., K 2S2O 7 , S .D .S . an d  C .T .A .B . 
in p re se n c e  o f  S 2 0 f  in w a te r  an d  w a te r  +  ac e to n e  m ix tu re s  
a t 2 9 8 .1 5 , 3 0 3 .1 5 , 3 0 8 .1 5  an d  3 1 3 .1 5  K . T y p ic a l p lo ts  th a t 
sh o w  th e  v a ria tio n  o f  y w ith  th e  sq u a re  ro o t o f  th e  m o la lity  
a re  sh o w n  in F ig u re  1.
Figure I .P Io io fy v jm ''^  for (A) S.D.S. (0-0). C.T.A.B. ( • - • ) , (B) S.D.S 
and C.T.A.B in presence o tS iO l  in (I) = 0.00, (2) -  0.033
and (3) -  0.117 at 298.15 K.
w h e re  Q = an d  v =  ( V+ +  )  is th e  to tal
n u m b e r o f  m o le s  o f  io n s  (V4  is th e  n u m b e r  o f  m o le s  o f  
p o s itiv e  io n s an d  v_ is th e  n u m b e r  o f  m o le s  o f  n eg ativ e  
io n s ) g iv en  b y  1 m o le  o f  th e  so lu te  a n d  a  is th e  d e g re e  o f 
d is so c ia tio n  o f  th e  so lu te  o b ta in e d  fro m  th e  co n d u c ta n c e  
m e a su re m e n ts  [8-11]. T h e  m e a n  io n ic  a c tiv ity  c o e ffic ien t 
( / ' J  w a s  d e te rm in e d  b y  m e a n s  o f  th e  D eb y e-H U ck e l 
lim itin g  law
\ogr± = - 5 | z 4 2 _ |/ '/2  , (2)
w h ere  an d  r .  a re  th e  v a le n c ie s  o f  th e  p o s i t iv e  a n d  negative  
ions, re sp e c tiv e ly , S is th e  D eb y e-H U ck e l c o n s ta n t and  is 
g iv e n  b y  1.823 >< 10V(D7)^^^, a n d  I is th e  io n ic  s tre n g th  of 
th e  so lu tio n  g iv e n  by
/  = \ l 2 ^ m , z }  = l/2[(mar3v+) + (moz?v_)]. (3)
A ssu m in g  th a t G ib b s  e q u a tio n  a p p lie s  to  th e  a b o v e  solu tions, 
th e  su rfa c e  e x c e ss  {Fi) c an  b e  o b ta in e d  fro m
o r
T2 = -aj2RT{drlda^)
F2 =  - 1 / 2 . 3 0 2 6 l og
<4)
(5)
w h ere  a± is th e  b u lk  m e a n  io n ic  a c tiv ity  as  e v a lu a te d  by 
m ean s  o f  eq . ( 1 ), an d  dyjda^  a n d  dy{{dXoga^) a re  the 
s lo p e s  o f  th e  p lo ts  o f  y a± (F ig u re  2 )  a n d  y vs logu^ 
(F ig u re  3 ), re sp e c tiv e ly .
It is e v id e n t f ro m  F ig u re s  ( 1 - 3 )  th a t th e  v a ria tio n  o f y 
w ith  m o la li ty  o r  m e a n  io n ic  a c tiv ity  is in v a r ia b ly  sim ilar at 
a ll te m p e ra tu re s . T h e re fo re , dyfda^  is  in d e p e n d e n t of 
te m p e ra tu re . K e e p in g  th is  s im p lif ic a tio n  in  m in d , w e can 
w rite
dF2 IdT  =  a^/IRT^ {dy/da ^ ) . (6)
A s o b se rv e d  th e  su rfa c ta n ts  lo w e r th e  su rfa c e  te n s io n  o f  
w a te r  in d ic a tin g  th a t th e  su rface  lay ers  o f  th e  so lu tio n s  a re  
e n r ic h e d  in th e  c o rre sp o n d in g  so lu te . T h e  lo w e rin g  o f  
su rface  ten s io n  is ag a in  n o ticed  by  in c reasin g  the  c o n cen tra tio n  
a n d  te m p e ra tu re . T h is  q u a li ta t iv e  p ic tu re  le a d s  to  th e  
c o n c lu s io n  th a t th e  su rfa c ta n ts  u n d e r  s tu d y  can  b e  sa id  to  be  
p o s itiv e ly  a d so rb e d  at th e  in te rface . T h e  p o s itiv e  a d so rp tio n  
is fu r th e r s tre n g th e n e d  in p re se n c e  o f  S 2 0 ^~ an d  by  in c rea s in g  
th e  a c e to n e  c o n te n t in  w a te r. T h e  lo w erin g  o f  su r fa c e  te n s io n  
is m o re  m a rk e d  in C .T .A .B . th a n  in S .D .S . in a ll th e  so lv en ts  
a n d  a t a ll te m p e ra tu re s .
T h e  s to ic h io m o la lit ie s  (m ) h av e  b een  c o n v e rte d  to  m ean  
io n ic  a c tiv it ie s  (a±) u s in g  the  m ean  io n ic  a c tiv ity  c o e ff ic ie n t 
( ITt) AS fo llo w s  :
a^  = Q a m  r* , 0 )
C o n s id e r in g  th e  m o d e l a s  a d a p te d  [1] to  a p p ly  to  th e  present 
d a ta , an  a lte rn a tiv e  e x p re s s io n  fo r th e  te m p e ra tu re  coefficient 
o f  F2 c a n  be  w ritte n  in  th e  fo rm
d F 2 ld T ^ a ^ lR T ^  A/f° r .  (7)
w h e re  r  is  th e  th ic k n e s s  o f  th e  su r fa c e  p h a se  ex is tin g  in 
e q u ilib r iu m  w ith  th e  b u lk  p h a se  a n d  A //^  is  th e  change in 
s ta n d a rd  e n th a lp y  in  tr a n s fe r r in g  1 m o le  o f  th e  so lu te  from 
th e  b u lk  to  th e  su r fa c e  re g io n , n e g le c t in g  tem perature 
v a ria tio n . C o m p a r in g  e q . (6 ) w ith  e q . (7 )  w e  o b ta in
= 2  r ,  W
w h ic h  e n a b le s  u s  to  d e te rm in e  th e  v a lu e s  o f  A / / ° , provided 
th a t th e  v a lu e  o f  r  is k n o w n . H o w e v e r , in  th e  a b se n c e  o f  any 
d e f in i te  k n o w le d g e  a b o u t  th e  r  v a lu e  in  th e  present 
in v e s t ig a t io n , th e  c a lc u la t io n  o f  A / f ” p re s e n ts  some 
d i f f i c u l t i e s .  C o n s e q u e n t l y ,  a s  a  m e a s u r e  o f  gooi 
a p p ro x im a tio n , th e  v a lu e  o f  w a s  c a lc u la te d  fo r  various
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values o f  r  ( r  =  0 .5  -  5 nm  a t in te rv a ls  o f  0 .5  n m ) from  
eq (8 ) a t d if fe re n t te m p e ra tu re s  fo r  r  =  0 .5  n m , a  g re a te r  
linearity o f  p lo ts  o f  {dy f  da^) vs vvas o b s e rv e d  
(; e. , the o b se rv e d  v a lu e  h a d  th e  leas t s ta n d a rd  d e v ia tio n  fo r 
r  = 0 .5  nm  a s  c o m p a re d  to  th o se  fo r  o th e r  r  v a lu es). T h e  
change in s ta n d a rd  G ib b s  free  e n e rg y  ( A C ° )  c an  be  d e riv ed  
by m ean s o f
r^= - a j R T  . (9 )
lO’ a± (mol kg ')
Figure 2. Plot of y vs a± for (A) S D S (CM)), C T A B ( • - • ) ,  (B) S D S 
And C T.A B in presence of S2 0  ^ in (1) A'lcetona * ^ C)0, (2) Xbccioim ~ C) 033 
and (3)Jir«auM« * 0.117 at 298.15 K
F in ally , th e  s ta n d a rd  en tro p y  ch a n g e  (A 5® ) w as c o m p u te d  
from  the  G ib b s-H c lm h o ltz  e q u a tio n  as
AS® =  ( A / / o - A G ° ) / r .  (1 0 )
T h e  value  o f  / j  (T a b le s  1 -3 )  a re  p o s itiv e  in a ll th e  
so lv en ts  an d  are  fo u n d  to  in c rea se  in p re se n c e  o f  S 2O ?".
Table I . Values of the thermodynamic parameters A//* (kJ mor').
(kJ mol '), AS*' (kJK ' mol ') and Fz for sodium dodecyl sulphate (S.D S ) 
and S D S in presence of pyrosulphate ion (S D S /S2 0 -^ ‘') in water and 
water + acetone (^ Keione = 0 016, 0 03.^ , 0 072 and 0 117) mixtures at 
different temperatures
R in re 3. Plot u f y  vs lo g o , for (A) S .D .S . (0-0). C .T .A B . ( • - • ) .  (B) S .D S  and C .T .A .B . in presence o f  S jO ?" in (1) AiKMai, “  0.00,12) -  0.033 and (3) X ______ -  0.117 at 298.15 K.
T/K lO’ Tj A«" AG*' 10’ A5"
0 00 298 15 16 89
(S D S ) 
-20 79 -93 65 24 44
303 15 16 63 - 2 0  86 -93 87 24 08
308 15 16 40 - 2 1  00 -94.27 23.78




[S D S /SzOi ) 
-27 93 -135 57 36.44
303 15 26 55 -27 95 -136 62 35.85
308 15 26 13 -27 96 -136.67 35 27
313 15 25 71 -27 98 -136.72 34 72
0016 298.15 10 60
(S.DS) 
-13 78 -58.88 15.13
303.15 10 44 -13.84 -59.05 1491
308 15 10 30 -13 93 -59-34 14 74
313.15 10  16 -14 05 -59 66 14.56
298 15 16 83
(S D S /SzOf) 
-18 60 -85 23 22.35
303.15 16 56 -1861 -85 29 21.99
308 15 16 30 -18 62 -85 35 21 65
313 15 16 04 -18 64 -85 39 21 31
0 033 298.15 8 75
(S D S ) 
-10 85 -48 73 12 71
303.15 8 62 -10 89 ^8.85 12.52
308.15 851 10 97 -49 15 12 39
313.15 8 39 -11.08 -49 41 12.24
298.15 13 84
(S D S./SiO? ) 
-14 63 -70 18 18 63
303.15 13 62 -14 64 -70.23 18 34
308.15 1341 -14 65 -70.31 18.06
313 15 13.20 -14.68 -70.38 17 79
0.072 298 15 6 54
(S.D S.) 
- 8  22 -36 63 9.53
3C3.15 6.44 -8.26 -36.72 9.39
308.15 6.37 -8.32 -37.01 9.31
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T/K 10’ Tj AW® 10  ^AS"
(SD.S/SjO^)
298.15 10 27 - 1 1  01 -52 24 13 84
303 15 10 11 - 1 1  02 -52 30 13.62
308 15 9 96 -11.03 -52 39 13 42
313.15 9.80 -11 05 -52 43 1321
(SD S)
0 117 298 15 5 05 - 6  39 -28 45 7 40
303 15 4 97 - 6  43 -28 57 7 30
308.15 4 93 - 6  48 -28 72 7 22
il3  15 4 86 - 6  57 -28 97 7 15
(SDS fS iO h
298 15 7 86 -8  31 -40.20 10 69
303.15 7 74 -8  32 -40 23 10 52
308 15 7.63 -8  33 ^ 0  25 10 36
313 15 7.51 -8  35 ^ 0  32 10.21
Tabic 2. Values of the thermodynamic parameters djP  (kJ mol '), AC"
(U mo|-‘), AS® (kJIC ‘ mol ') and Fj for cetyl Irimcthyl ammonium
bromide (C.T.A.B.) and C T A.B in presence ofpyrosulphale ion (C T A B /
S2O/ ) in water and water acetone (^ K«ofie 0 016, 0 033. 0 072 and
0 117) mixtures at different temperatures
T/K 10’ Ti m P AO"® 10^  AS"
(C.T A B )
0 00 298.15 22 03 -27 53 -123 11 32 06
303.15 21.73 -27.78 -123.85 31 69
308.15 21 47 -28.12 -124 86 31 39
313.15 21.23 -28 52 -126 04 31 14
(C TAB /SjO^)
298.15 31 24 -32 36 -158.06 42 16
303.15 30 73 -32 38 -158 11 41 47
308.15 30 24 -32 39 -158 17 40 81
313 15 29.76 -32.41 -158.23 40.18
(C.T.A.B.)
0.016 298.15 13 99 -18.95 -78.26 19 89
303.15 13.81 -19 13 -78 79 19 68
308.15 13 65 -19.36 -79 48 19.51
313 15 13 51 -19 65 -80.33 19.38
(CT.AB./SjO?-)
298.15 19.87 -22.19 -100.63 26.31
303.15 19.55 - 22.20 - 100.68 25 89
308.15 19.24 - 22.21 -100 74 25 48
313.15 18 93 -22.24 -100.77 25.08
(C.T.A.B)
0.033 298.15 11.63 -15.11 -65.16 16 79
303.15 11.48 -15.26 -65 60 16.60
308.15 11,35 -15.47 -66.23 16.47
313.15 11.24 -15.72 -67 00 1637
AVcelonfl T/K 10’ r . MP A6’” I0 A^.V
(C T A.B /S:0^)
298 15 16 53 -18.13 -83 82 22 0^
303 15 16 26 -18 14 -83 85 21 (.7
308 15 16 00 -18 15 -83 89 21 33
313 15 15 75 18 19 -83 98 21 01
(C T A B )
0 072 298 15 8 81 -11 87 •49 56 1264
303 15 8 70 - 1 2 0 1 -49 95 12 51
308 15 8 60 -12 19 -50 43 1241
313 15 8 53 -12 42 -51 14 12 36
(C T.A B /SaO  ^ )
298 15 12.54 -14 00 -63 78 16 70
303 15 12 33 ■ 14 01 -63 80 1642
308 15 12 14 -14 02 ~r>3 86 16 17
313 15 11 94 -14 05 63 88 15^ 1
(C.TA H.)
0 117 298 15 6.91 -8 88 -39 06 10 12
303.15 6 82 -9 01 - 39 43 10 01
308.15 6 75 -9 15 -39 84 9 96
313 15 6 69 -9 35 -40 40 9 92
(C T A B IS iO h
298 15 9 84 -10 36 -50 25 13.38
303.15 9 68 -10 37 -50.28 13 16
308 15 9 53 ■ 10 38 .-50 31 12 96
313 15 9 38 -1041 -50 39 12 77
H ow ever, the surface excess (T^) decreases w ith the rise in 
tem perature and w ith the increase in acetone content. The 
variation  o f / 2  w ith m ole-fractions o f  ace to n e-w ater mixtures 
at the tem peratures studied  can be rep resen ted  by the 
em pirical relation  (F igure 4 )
^2 =  ^  + )'/2  + ) ,  (I I )
FiBure 4. Plot of Fi vs (A***.)'”  for S.D S (0-0), C.T A B . (n-o), S.B S 
(• - • )  and C.T.A.B, (■-■) in presence of SjOf" at 298.15 K.
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where A. B an d  C  a re  th e  e m p iric a l c o n s ta n ts  an d  g iv en  in 
liib le  4. S im ila rly , th e  v a ria tio n  o f  Fi w ith  te m p era tu re  is 
represented by th e  re la tio n
Tj -  + (1 2 )
where >4'a n d /?' a re  th e  c o n s ta n ts  and  are  p re sen ted  in
labile 5.
I able 3. Values of the thermodynamic parameters, A//^ (J mol ‘), A(7^ ’
((rrioi ’), (JK ‘ mol ') and Tl for potassium pyrosuiphate in water and 
water + acetone (A'#ceione “ 0 016, 0.033, 0 072 and 0 117) mixtures at 
Jillcrcni li-mperatures
l/K 10*/; A C T ' 10^  A5"
„()() 2^ 8^ 15 33 29 -53 48 -179 31 42 20
303 15 32 99 -54 49 -18! 87 42 02
308 15 32 71 -55 53 -184 50 4185
31H 5 32 45 -56 62 -187 26 4172
• v-lb 298 15 29 58 -48 54 -162 67 38.28
303 15 29 31 -49 42 -164 88 38 09
308 15 29 06 -50 35 -167 25 37 94
313 15 28 96 -5194 -170 28 37 78
,1 0 1  ^ 298 15 26 14 -45 30 -147 55 34 29
303 15 25 94 -46.32 -150 09 34 23
308 15 25 78 -47 41 -152 78 34 20
313 15 25.53 ^ 9  54 -156 26 34 08
)i'^: 298 15 22 30 -42 57 -133 99 30 66
103 15 22 18 -43 99 -136 76 30 60
108 15 22 08 ^ 5  55 -139 69 30 55
113 15 2198 -47 20 -142 61 30 47
(HP 298 15 19 34 - 4 2  35 -125  78 27 98
103 15 19 25 ^ 3  93 -128 60 27 93
108 15 19 18 - 4 5  63 - 1 3 1 5 8  27 89
313 15 18 95 - 4 7  58 -1 3 4  68 27 81
1 able 4. Values of constants, 4, B and C of cq. ( 11) for S D S , C T.A B ,
Table 5. Values of constants, 4' and /T of eq. (12) for S.D.S., C.T.A.B., 
S D S and C 1* A B in presence of pyrosuiphate ion in water and water 
acetone (Aa^ i^one ~ 0 016, 0 033, 0 072 and 0 117) mixtures
SDS.
C T A B
SDS
C T A B
I0’4' 10^4' lO’ *^
- 0  00) (A K«ionc ~= 0016) (^ ■ceione- 0  033)
-4 72 19 30 -2 92 15.84 -2 38
- 8  52 32 51 -5.26 26 54 -4.26
-5 32 23 52 -3 20 19 37 - 2  60
’ 9 86 38 53 ^ .2 6 32 03 -5 20
,«0 072) MdOIM*0 117)
-1 70 8 68 - 1  22
-3 12 14 78 -2,32
- 1  88 11  25 -1.46
-3 98 18 96 -3 06
s u s  and C T A B in presence of pyrosuiphate ion at different f21
imiperaturcs
\oU id’s \0h^ 10’4 \0^B lO’C 131
(T = 298.15) (T = 303.15) [41
"■iJS 16 89 -56 16 62 88 16 63 -55 27 61.84 [5]
SDS /SjOf 26,99 -90 69 101.45 26.55 -89 17 99.74 1*1
' ■' AH 22 03 -71.80 80.56 21.73 -70 68 79.03
3124 -101.46 113 51 30 73 -99 82 111 71
[71
(T = 308 15) (T “  313 15)
16 40 -54.49 61.19 16.18 -53 77 60 33 1*1
26 13 -87.74 98.22 25.71 -86.36 96 80 PI
•■’'rA.B 2147 -69.85 78.28 21.23 -6 8  84 76 83
(10 1
O A B /S jO f 30 24 -98.16 109.70 29.76 -96 77 108 59
i m
T he neg ativ e  va lu es o f  AG® and  A//® (T a b le s  1 -3 )  
ind ica te  tha t the ad so rp tio n  o f  the  su rfac tan ts  is s tab iliz ed  
and  th e  p ro cess  is ex o th e rm ic  in n a tu re . T h e  in c reasin g ly  
n egative  v a lues o f  AC® and  A//® in p re sen ce  o f  a t 
all tem p era tu res  and  in all so lv en ts  in d ica te  th e  increase  
in th e  ex ten t o f  stab iliza tio n . T h e  p o sitiv e  Aj!?® va lu es 
(T ab le s  1 -3 )  a re  the in d ica tiv e  o f  d e so lv a tio n  e ffec t. It is a 
fact th a t the ad so rb ed  m o lecu les  loose  freed o m  o f  tran s la tio n  
a sso c ia te d  w ith  negative  A<S® values. A s d e so lv a tio n  en ta ils  
an increase  in d iso rd e r due to  m o re  free ly  m o v ab le  w a te r 
m o lecu les  w hich  m igh t co m p en sa te  fo r th e  d ec re a se  o f  A.S® 
due  to  ad so rp tio n , the p o sitiv e  A..^ ® v a lu es  o b ta in e d  in th e  
p resen t case  p o in t to  the  fact th a t th e  a d so rb ed  m o lecu les  
u n d erg o  d eso lv a tio n  on the  su rface  reg io n . T h e  in crease  in 
the AiS® values o f  the su rfac tan ts  in p resen ce  o f  m ay  
be a ttrib u ted  to  g rea te r d eso lv a tio n  o f  the m o lecu le s  in the 
sam e d irec tio n .References
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Appendix A. Notation
a± Mean ionic activity,
I Ionic strength of the solution, 
m Stoichiomolality,
R Gas constant per mole,
S Debye-HUckel constant,
T Temperature in kelvin,
2+ Valency of the positive ion,
2- Valency of the negative ion,
r  Thickness of the surface phase existing in 
equilibrium with the bulk phase, 
t j f  Standard molal enthalpy change.
Standard molal Gibbs free energy change,
Standard molal entropy change,
A,B,C Constants of eq. (II),
A',B' Constants of eq. (12).
Greek letters
a Degree of dissociation, 
y Surface tension of solution,
Y± Mean ionic activity coefTicient.
Fi Surface excess,
Vf Number of moles of positive ions given by | 
mole of the solute,
V. Number of moles of negative ions given by I 
mole of the solute.
